Aim: To determine the awareness of cardiovascular risk factors among university students in Turkey. Background: Cardiovascular disease (CVD) is the leading cause of death in developed countries. The use of tobacco products and unhealthy diet are prominent habits that increase the risk of CVD. Methods: Healthy university students (n = 2450) aged between 18 and 22 years in Istanbul filled out the questionnaire about the awareness of CVD risk factors and participated in this cross-sectional study. They were asked several questions with regard to the importance of CVD risk factors. Findings: The leading responses for men and women were, respectively, high cholesterol (58.3; 72.3%), stress (58.8; 71.8%), hypertension (50; 64.2%), smoking (53.1; 58.7%), obesity (46.8; 64.3%), diabetes (41.7; 52.7%), inactivity (43.3; 47.8%), and CVD in family history (31.8; 44.4%). Unhealthy diet (9.7; 15.3%), exposure to second-hand cigarette smoking (24.4; 34%), and poor socioeconomic status (22.6; 22.3%) were also considered to be important. The study also revealed that men disregard the risk factors more frequently. Another comparison between body mass index groups revealed that obese subjects gave significantly lower importance to cardiovascular risk factors. Conclusion: Observations indicate that awareness levels of CVD risk factors have to be improved among university students. It is emphasized that primary healthcare workers are very important in the screening of CVD risk factors in an opportunistic and systematic way and in providing consultancy on changing risky behaviors (diet, smoking, etc.). Therefore, it is of utmost importance that primary healthcare workers make interventions to reduce the risk level by determining the CVD risk.
that understanding the severity of CVD is significantly lower compared with perception about cancer in the population (Mosca et al., 2004; Wang et al., 2009) . Moreover, some studies indicated significant difference between the genders in terms of level of awareness (Aalto et al., 2007; Wang et al., 2009) . Awareness is a prerequisite for the successful control of diseases and generates selfadministered behavioral modification for diabetes, hypertension, and hypercholesterolemia (Langellier et al., 2012) .
On the contrary, awareness of risk factors and healthy lifestyle reduces the risk of CVD, while it also reduces the growing CVDrelated expenses. For instance, in 2004, nearly $368 billion was spent for CVD treatment in the United States (American Heart Association, 2003) . In 2016, the economic burden of CVD in Turkey, including direct healthcare costs and indirect costs from lost productivity, was estimated at US$10.2 billion. Most of this burden ($5.9 billion) was associated with ischemic disease, while cerebrovascular disease costs were estimated at $4.2 billion (Balbay et al., 2018) . Meanwhile, it is known that the savings in medical costs will increase economic productivity and quality of life (Thomas, 2005) . The evaluation of population in terms of potential risks and preventive measures within the frame of social behavioral models can potentially increase the success level in the battle against CVD (Marteau and Weinman, 2006) .
Thus, the aim of the present study was to determine the level of awareness among university students, especially freshman, in terms of risk factors such as obesity and unhealthy diet. Early adoption of such risky habits among young people may cause CVD in their future life.
Methods

Participants and data collection
Freshman university students (n = 2450) between 18 and 22 years enrolled to this cross-sectional study. Of the total participants, 1196 were boys (48.8%) and 1254 were girls (51.2%). The subjects were attending their first-year classes at health science schools in Istanbul, Turkey: a state university (Marmara University, n = 721) and a private university (Yeditepe University, n = 1804). All freshman students who were attending the university on the survey day and accepted the invitation to respond voluntarily to the questionnaire were included in the study. The response rate was quite high: out of 2525 students, 2450 (97.03%) answered the whole questionnaire.
All subjects were asked to complete the questionnaire; the questionnaires were completed in a classroom before an exam, when almost all of the students (so the coverage was 95%) were present.
Height and weight were self-reported by the subjects. Body mass index (BMI) values of participants were evaluated by dividing into categories: ⩽18. 9, 19.0-24.9, 25.0-29.9 , and ⩾30.0 kg/m 2 was considered 'underweight, ' 'normal,' 'overweight,' and 'obese,' respectively (Najjar and Rowland, 1987; Manson et al., 1995) .
The questionnaire
A committee consisting of a cardiologist, a gastroenterologist, a biostatistician, and a dietitian worked together to determine the content validity of the questionnaire. Before the application of the survey, a pilot study was performed. An initial draft of the questionnaire was given to 15 students of the same age and gender of the target population to test its feasibility. Necessary revisions were made on the initial draft.
The questionnaire used in the study was composed of 13 questions, which included demographic characteristics such as gender, age, smoking habits, family history of CVD of the participants, and indicated the level of knowledge and perception of CVD risk factors (obesity, stress, hypertension, drinking, smoking, family history of CVD, number of meals, diabetes, hypercholesterolemia, etc.), as well as necessary measures (smoking cessation, stress management, tension control, healthy diet, etc.). CVD risk factors in formation and measures to be taken were selected as specified in the literature (D'Agostino et al., 2001) . The level of awareness was evaluated via five-point Likert-type questions. The questionnaire was completed by the participants.
The study was approved by the Institutional Review Board of Marmara University.
Statistical analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences software program (SPSS Inc., Chicago, IL, USA), version 15.0. Demographic data were analyzed by descriptive statistics, and data about the level of awareness were analyzed by chi-square statistics. Unpaired t-test was used for betweengroup comparisons of continuous variables, and P-value < 0.05 was considered significant.
Findings
Of the 2450 subjects enrolled in the study, there were 1196 boys and 1254 girls. Mean height, weight, and BMI of the subjects were 171.99 ± 10.10 cm, 64.27 ± 13.62 Kg, and 21.57 ± 3.36 kg/m 2 , respectively. Demographic data of the subjects according to gender are demonstrated in Table 1 . Accordingly, there were significant differences between boys and girls in terms of height, weight, and BMI with higher values in boys (P < 0.001 for all).
The distribution of BMI values according to genders is presented in Table 2 . There was a significant difference between genders in terms of BMI values with higher BMI in boys (P < 0.001).
The distribution of life style characteristics of the subjects according to gender and BMI groups is summarized in Table 3 . With regard to smoking status, for boys and girls, 31.6-18.4% of the subjects were active smokers (n = 375-230), whereas 4.1-0.9% had quitted (n = 48-36). Smoking status of the participants was evaluated according to gender and BMI categories. There was a significant correlation between them (P < 0.001). Among male and female smokers, 83.4-87.8% were smoking a packet of cigarettes or lower in a day, whereas 17.6-12.2% were smoking more than a packet.
First-degree relatives (mothers, fathers, or siblings) of 40.4-44.0% (n = 483-552) of the subjects were under treatment for heart disease, diabetes, or hypertension. Participants' family history of the disease was assessed according to BMI values, and there was a significant relationship between them (P < 0.001).
Regarding fat consumption routines for both boys and girls, it was determined that 22.2-12.4% (n = 264-155) of the subjects were using butter, 15.7-9.6% (n = 186-120) were using margarine, 53.2-63% (n = 632-786) were using olive oil, 33.4-34.1% (n = 397-426) were using sunflower seed/corn/soy oil, and 3.9-4.8% (n = 46-60) were using hazelnut oil. Fat consumption of the participants was evaluated according to gender and BMI categories and a significant relationship between them (P < 0.001).
With regard to the importance given by the subjects to CVD risk factors, the leading responses were as follows: high cholesterol Comparison between BMI groups revealed that obese subjects gave significantly lower importance to these risk factors as well (Table 4) . CVD risk factors were evaluated according to gender and BMI status. In terms of obesity, a significant relationship was detected between diet, gender, family disease status, and CVD. Less physical activity, stress, and having similar disease in the family were significantly related with gender and BMI. While passive smoking, alcohol consumption, smoking, and hypertension were related with only BMI, only diabetes was significantly related with gender (Table 4) .
The question of 'preventive measures that risky subjects should take' was considered significantly more important by women than men (Table 5) . Smoking, alcohol consumption, and stress withdrawal were significantly different across BMI groups, and these factors seemed to be less important in obese groups compared with other groups (Table 5) .
Discussion
In a previous cross-sectional study in the same population, we investigated the relation between eating habits and a high BMI among freshman students (Gunes et al., 2012) . Our observations indicated that cultural and local issues guide the adoption of healthier feeding behaviors among university students. To extend our analysis further, we analyzed the awareness of CVD risk factors among university students in relation to the four categories of BMI in the same cross-sectional study. Among our participants, 322 were overweight or obese (BMI 25). The Turkey Health Interview Survey, conducted by TUIK (2016), found that (for the 15þ age group) 38.6% of men were overweight and 15.2% obese, while 30.1% of women were overweight and 23.9% obese (TUİK; http://tuik.gov.tr/PreTablo.do?alt_id=1095). Similarly, male gender was an independent predictor of obesity/overweight status compared with female gender in this study.
The present study was performed on the first-year university students to determine the awareness of young people about risk factors of CVD, such as obesity, unhealthy nutrition, or lifestyle behaviors. These behaviors are very important since at least 80% of CVD most commonly occur due to conventional risk factors. Prevention of these risk factors might decrease morbidity and mortality by 80-90% (Çengel, 2010) . The presence of unfavorable lifestyle behaviors is responsible for the majority of deaths due to CVD (Mokdad et al., 2004) .
The awareness of healthy lifestyle behavior is crucial, particularly in young age, since the structural basis of CVD, such as atherosclerotic plaque, prepares their foundation in early years. Being aware of healthy living in early ages would help to take cardioprotective precautions before the occurrence of irreversible changes in the organism (Hayman et al., 2004) .
Obesity, a considerable risk factor for CVD, is a common disorder that may be considered a strong stimulant to increase the level of awareness in the population. In the present study population, it was observed that awareness about CVD risk factors was lower in the obese group compared with the normal-weight group. Reiner et al. (2012) have found that the perception and knowledge about risk factors of CVD were insufficient among young people. In another study, Vanhecke et al. (2006) have investigated the awareness, knowledge, and perception of adolescents about heart diseases and found that young people generally had similar levels of awareness compared with their counterparts. In this the healthy population, because of some of them that having a family member with CVD, their awareness of healthy living are expected to raise; however, Hunt et al. (1986) showed that this is not the determinant of healthy lifestyle behaviors in young adults. On the contrary, having a family history of CVD is a strong predictor of subsequent disease if not taken under control at the right time, and healthy lifestyle should be established among young people regardless of the risk of parental inheritance. However, studies on college students have revealed that students generally adopted their parents' behaviors and habits that contributed to CVD (Tamragouri et al., 1986) .
Gender is another important factor in the awareness of CVD risk factors. In literature, women presented more awareness about risk factors of CVD (Mosca et al., 2004) , whereas men have the opinion that their health status is better compared to that of women (Romero, 2004) . Women are also under a high risk of asymptomatic CVD. A study by Çengel (2010) has revealed that cases of a structural heart disease proceeding to a sudden cardiac death are lower in women than men, and that the identification of risk factors is a major step in protection from CVD, especially in women who have asymptomatic cardiovascular disease. Christian et al. (2007) determined that the level of awareness among American females about CVD risk factors increased by twofold in the last decade. Studies have demonstrated that awareness about the symptoms of heart diseases is increasing among women than men (Zbierajewski-Eischeid and Loeb, 2009) . Consistent with literature, the results of the present study revealed that the level of awareness about CVD risk factors is higher among women.
The risk factors of mortality in CVD are generally similar across studies, which are obesity, smoking, and high cholesterol levels (Anding et al., 1996; Navas-Nacher et al., 2001) . The awareness about these factors is generally similar as well. However, Steptoe et al. studied the trends of healthy lifestyle factors among university Primary Health Care Research & Developmentstudents from 13 European countries (Belgium, England, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, The Netherlands, Poland, Portugal, and Spain) between 1990 and 2000 and revealed that there is a downward trend in the beliefs about the importance of diet and quitting smoking. Moreover, the study also indicated that there was an increasing trend in smoking during this period (Steptoe et al., 2002; Vanhecke et al., 2006) . According to TURDEP II study results, in the Turkish society, the proportion of smokers has decreased. In the general population, smoking rates decreased from 29.8% in 1998 to 17.3% in 2010. However, male smokers are over 30%. The rate of smoking cessation increased from 3.8% to 12.1%. These results show that during the 12-year period, the proportion of smokers in Turkey decreased by 42% (Satman et al., 2011) .
In the present study, cigarette smoking was associated with increased awareness of risk factors of CVD. This result is in agreement with a previous finding that smoking decreases healthy lifestyle factors, and it is a major independent risk factor of CVD (Talukder et al., 2011) .
Another important protective factor against the development of CVD is maintaining healthy eating behaviors. Studies have shown that the Mediterranean diet, which is rich in fruits, whole grains, fish, vegetables, and especially olive oil, has beneficial effects on cardiovascular protection (Estruch et al., 2006) . The American Heart Association has generalized their recommendations for total calorie intake and healthy eating behaviors for children and adolescents (Gidding et al., 2005; Steinberger et al., 2009; Sarpong et al., 2017) . In the present study, the role of diet in CVD was also questioned, and it was found that subjects with both a family member with CVD and who are nonsmokers are more aware of the importance of dietary factors in the development of CVD. This awareness could be accounted for the awareness of healthy lifestyle factors in this population.
Having a relatively large sample size, including healthy subjects from a wide range of socio-economical groups, is a strength of this epidemiological study. This large sample belonging to Turkish universities indicates that the subjects represented the target population suitably. And, there has been no comprehensive study in Turkey evaluating the perception and awareness of young people about the risks of CVD.
Followings are the potential limitations: food quantity was not measured, self-reported BMI was used, body fat content was not measured, and physical activity was not questioned.
The results of the present study were generally consistent with literature data. Previous studies on this topic have also reported that young people have rather limited awareness of certain risk factors of CVD, and suggested that strategies should be developed to enhance the level of knowledge about healthy lifestyle behaviors in general population (Dodani et al., 2004; Aminde et al., 2017) .
Conclusion
Primary prevention is vital to combat the consequences of CVD in developing countries where resources are limited. The present study showed that awareness of CVD needs to improve significantly among the university students. Male gender and obesity are important determinants of CVD awareness. It is crucial that conscious-raising interventions are needed for risk groups (ie, obese, smoker, family history). School and community programs (ie, SMART Project, Bogalusa Heart Study) prove to be efficient interventions that can lead similar efforts in developing countries. Universities should include awareness programs on CVD in their curriculum. It has been emphasized that primary healthcare workers are very important in the screening of CVD risk factors in an opportunistic and systematic way and in providing consultancy on changing risky behaviors (diet, smoking, etc.) . Therefore, it is of utmost importance that primary healthcare workers make interventions to reduce the risk level by determining the CVD risk. 
